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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (previously presented): A two-photon absorbing polymerization method comprising: 

a first step of irradiating light on a composition comprising a firee radical polymerizable 
compound capable of a two-photon absorption to form only a latent image; and a second step of 
exciting the latent image by an application of heat to cause a polymerization, 

wherein as a two-photon absorbing compound, a cyanine dye, a merocyanine dye, an 
oxonol dye, a phthalocyanine dye or a compound represented by the following formula (1) is 
used: 

Formula (1): 

X^— ( CR^= CR^^ C-f CR^= CR^4r 
0 

wherein R', R^, R^ and R"^ each independently represents a hydrogen atom or a 
substituent and some of R', R"^, R^ and R"* may combine with each other to form a ring; n and m 
each independently represents an integer of 0 to 4 and when n and m each is 2 or more, multiple 
R's, R^s, R^s or R'*s may be the same or different, provided that n and m are not 0 at the same 
time; and X' and each independently represents an aryl group, a heterocyclic group or a group 
represented by formula (2): 
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wherein represents a hydrogen atom or a substituent, R^ represents a hydrogen atom, 
an alky] group, an alkenyl group, an aryl group or a heterocyclic group, and T} represents an 
atomic group for forming a 5- or 6-membered ring. 



2. (previously presented): A two-photon absorbing polymerization method comprising: a 
first step of irradiating light on a composition comprising a cationic or anionic polymerizable 
compound capable of a two-photon absorption to form only a latent image; and a second step of 
exciting the latent image by an irradiation of light to cause a polymerization, 

wherein as a two-photon absorbing compound, a cyanine dye, a merocyanine dye, an 
oxonol dye, a phthalocyanine dye or a compound represented by the following formula (1) is 
used: 

Formula (1): 

O 

wherein R', R^, R^ and R"* each independently represents a hydrogen atom or a 
substituent and some of R', R^, R^ and R'* may combine with each other to form a ring; n and m 
each independently represents an integer of 0 to 4 and when n and m each is 2 or more, multiple 

R^s, R^s, R^s or R'^s may be the same or different, provided that n and m are not 0 at the same 
time; and X' and each independently represents an aryl group, a heterocycUc group or a group 
represented by formula (2): 
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wherein represents a hydrogen atom or a substituent, R^ represents a hydrogen atom, 
an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, and T) represents an 
atomic group for forming a 5- or 6-membered ring. 

3. (previously presented): A two-photon absorbing optical recording method comprising: 
a first step of forming a latent image of a color-forming material comprising a cationic or anionic 
polymerizable compound by a two-photon absorption; a second step of irradiating light on said 
latent image of a color-forming material to cause a polymerization based on a linear absorption 
of the color-forming material; and thereby forming difference in the refractive index to perform a 
recording, 

wherein as a two-photon absorbing compoimd, a cyanine dye, a merocyanine dye, an 
oxonol dye, a phthalocyanine dye or a compound represented by the following formula (1) is 
used: 

Formula (1): 

O 

wherein R', R^, R^ and R'* each independently represents a hydrogen atom or a 

substituent and some ofR^R^R^andR'* may combine with each other to form a ring; n and m 
each independently represents an integer of 0 to 4 and when n and m each is 2 or more, multiple 
R^s, R^s, R^s or R'^s may be the same or different, provided that n and m are not 0 at the same 
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time; and and each independently represents an aryl group, a heterocyclic group or a group 
represented by formula (2): 




wherein represents a hydrogen atom or a substituent, R^ represents a hydrogen atom, 
an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, and T) represents an 
atomic group for forming a 5- or 6-membered ring. 

4. (original): The two-photon absorbing optical recording method as claimed in claim 3, 
wherein in said second step, light is irradiated on said latent image of a color-forming material to 
cause a polymerization while self-sensitizing and self-amplifying based on a linear absorption of 
the color-forming material and thereby difference in the refractive index is formed to perform a 
recording. 

5. (canceled). 

6. (currently amended): A two-photon absorbing optical recording method comprising: a 
first step of forming a latent image of a color-forming material containing a cationic or anionic 
polymerizable compound by a two-photon absorption; a second step of irradiating light on said 
latent image of a color-forming material to cause a polymerization based on a linear absorption 
of the color-forming material; and thereby forming difference in the refractive index to perform a 
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recording, wherein the recording is performed by using afee two-photon absorbing optical 
recording materia l described in claim 5 comprising: 

1 ) a two-photon absorbing compound capable of undergoing a two-photon 
absorption to produce an excited state upon irradiation with light having a wavelength that is 
longer than the linear absorption band of the compound 1) itself and has a molar absorption 
coefficient of linear absorption of 10 or less: 

2) a dye precursor having an absorption shifted to the longer wavelength side than m 
the original state by electron or energy transfer from said two-photon absorbing compound I) in 
the excited state to become a color-forming material having an absorption in the wavelength 
region where the molar absorption coefficient of linear absorption in the two-photon absorbing 
compound 1) is 5.000 or less: 

3) a polymerization initiator capable of initiating a polymerization of a 
polvmerizable compound by electron or energy transfer from said two-photon absorbing 
compound 1) in the excited state: 

4) a cationic or anionic polvmerizable compound: and 

5) a binder, 

wherein said two-photon absorbing compoimd is a cvanine dye, a merocvanine dve. an 
oxonol dye, a phthalocvanine dye or a compound represented by the following formula (lY 
Formula (1^: 

O 
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wherein R\ R^, and R"* each independently represents a hydrogen atom or a 
substituent and some of R*. R^, R'^ and R'* may combine with each other to form a ring: n and m 

each independently represents an integer of 0 to 4 and when n and m each is 2 or more, multiple 
R^s, R^s, R-^s or R'^s may be the same or different, provided that n and m are not 0 at the same 
time: and X' and each independently represents an aryl group, a heterocyclic group or a group 
represented by formula (2): 
Formula (2^: 




wherein R^ represents a hydrogen atom or a substituent R^ represents a hydrogen atom, 
an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, and Z' represents an 
atomic group for forming a 5- or 6-membered ring . 

7. (original): The two-photon absorbing optical recording method as claimed in claim 6, 
wherein the wavelength of light for performing the formation of a latent image by two-photon 
absorption in the first step and the wavelength of light for causing a polymerization by the latent 
image in the second step are the same. 

8. (original): The two-photon absorbing optical recording method as claimed in claim 6, 
wherein the wavelength of light for causing a polymerization by a latent image in the second step 
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is shorter than the wavelength of light for performing the formation of the latent image by two- 
photon absorption in the first step, and is present in the wavelength region where the molar 
absorption coefficient of linear absorption in the two-photon absorbing compound is 5,000 or 



9. (canceled). 

1 0. (previously presented): The two-photon absorbing polymerization method as 
claimed in claim 1, wherein the cyanine dye is represented by the following formula (3), the 
merocyanine dye is represented by formula (4) and the oxonol dye is represented by formula (5): 

Formula (3): 

Rai — N^Mai— Ma2:^===C-fMa3=Ma4-)-— 5-Ma5=C--fMa6==Ma7-) — j-N—Ra^ 



less. 



na^ 



na' 



Cly 



Formula (4): 




Cly 
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Formula (5): 




Cly 

wherein Zai, Zaa and Zas each represents an atomic group for forming a 5- or 6- 
membered nitrogen-containing heterocyclic ring, Za4, Zas and Za^ each represents an atomic 
group for forming a 5- or 6-membered ring, Rai, Ra2 and Ras each independently represents a 
hydrogen atom, an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, Mai to 
Mai4 each independently represents a methine group which may have a substituent or may form 
a ring together with another methine group, na', na^ and na'' each represents 0 or 1, ka' and ka^ 
each represents an integer of 0 to 3, provided that when ka' is 2 or more, multiple Mass or Ma4S 
may be the same or different and when ka^ is 2 or more, multiple Ma^s or Ma^s may be the 
same or different, ka^ represents an integer of 0 to 8, provided that when ka^ is 2 or more, 
multiple Maios or Mans may be the same or different, CI represents an ion for neutralizing the 
electric charge, and y represents a number necessary for the neutralization of electric charge. 

11. (canceled). 

12. (previously presented): The two-photon absorbing optical recording method as 
claimed in claim 3, wherein the cyanine dye is represented by the following formula (3), the 
merocyanine dye is represented by formula (4) and the oxonol dye is represented by formula (5): 

Formula (3): 



9 



AMENDMENT UNDER 37 C.F.R. § 1.111 Attorney Docket No.: Q81712 

Application No.: 10/849,519 



Rai — N4=Mai-Ma2:)=:c--fMa3=Ma4-)— -3-Ma5=C-fMa6=Ma7-) — 5-N— Ra, 
na ka na 

Cly 

Formula (4): 



Ra3- — N-^Ma8=Ma9) C=^Maj^(j— Ma^ 

na'^ J 

Formula (5): 

2^5 \=fMai2-Ma,3)==Ma,4-f 
*\ / ka 



Za^ 

Cly 



Cly 

wherein Zai, l&i and Zas each represents an atomic group for forming a 5- or 6- 
membered nitrogen-containing heterocyclic ring, Za4, Zas and Zae each represents an atomic 
group for forming a 5- or 6-membered ring, Rai, Ra2 and Ras each independently represents a 
hydrogen atom, an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, Mai to 
Mai4 each independently represents a methine group which may have a substituent or may form 
a ring together with another methine group, na', na^ and na^ each represents 0 or 1, ka' and ka^ 
each represents an integer of 0 to 3, provided that when ka' is 2 or more, multiple Mass or Mats 
may be the same or different and when ka^ is 2 or more, multiple Ma^s or Maias may be the 
same or different, ka^ represents an integer of 0 to 8, provided that when ka^ is 2 or more. 
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multiple Maios or Mans may be the same or different, CI represents an ion for neutralizing the 
electric charge, and y represents a number necessary for the neutralization of electric charge. 

13. (canceled). 

14. (canceled). 

15. (previously presented): A two photon absorbing optical recording and reproduction 
method comprising: performing a recording by the first and second steps described in claim 3; 
then performing a reproduction by irradiating light on said recorded area and detecting the 
difference in reflectance attributable to the difference in refractive index. 

16. (original): The two-photon absorbing optical recording method as claimed in claim 6, 
wherein the polymerizable compound and the binder have a difference in the refractive index, 
and the compositional ratio of the polymerizable compound and a polymerization reaction 
product thereof to the binder becomes non-uniform between the recorded area and the 
unrecorded area to enable a two-photon absorbing optical recording by utiUzing a modulation of 
refractive index. 

17. -19. (canceled). 

20. (currently amended): A two photon recording process and reproduction method 
comprising: performing a recording by using a^ two-photon absorbing polymerizable 
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compositio n d e scrib e d in claim 19 ; then performing a reproduction by irradiating light on said 
recorded area and detecting the difference in reflectance attributable to the difference in 
refractive index^ 

wherein the two-photon absorbing polymerizable composition comprises a two-photon 
absorbing compound, a polymerization initiator, a cationic or anionic polymerizable compound 
and a binder, in which the two-photon absorbing polymerizable composition is capable of 
generating a three-dimensional modulation of refractive index as a result of 
photo-polymerization caused by non-resonant two-photon absorption., and said two-photon 
absorbing compound is a methine dye, a cvanine dye, a merocyanine dye, an oxonol dye, or a 
phthalocyanine dye . 

21. (canceled). 

22-23. (canceled). 

24. (canceled). 

25. (currently amended): A method for three-dimensionally modulating a refractive 
index, comprising: irradiating a^ two-photon absorbing polymerizable composition describ e d 

in claim 19 w ith laser light at a wavelength being longer than the linear absorption band of the 
two-photon absorbing compound and having no linear absorption to induce a two-photon 
absorption; and causing photopolymerization by utilizing the two-photon absorption induced^ 
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wherein the two-photon absorbing polymerizable composition comprises a two-photon 
absorbing compovmd. a polymerization initiator, a cationic or anionic polvmerizable compound 
and a binder, in which the two-photon absorbing polymerizable composition is capable of 
generating a three-dimensional modulation of refractive index as a result of 
photo-polymerization caused by non-resonant two-photon absorption, and said two-photon 
absorbing compound is a methine dye, a cyanine dye, a merocyanine dye, an oxonol dye, or a 
phthalocyanine dye . 

26. (currently amended): A three-dimensional optical recording method comprising: 

irradiating afee two-photon absorbing polymerizable composition describ e d in claim 19 
with laser light at a wavelength being longer than the linear absorption band of the two-photon 
absorbing compoimd and having no linear absorption to induce a two-photon absorption; 

causing photopolymerization by utilizing the two-photon absorption induced to cause a 
non-uniformity of the compositional ratio of the polymerizable compound and a polymerization 
reaction product thereof to the binder between the laser-focused area and unfocused area; and 

performing a recording by using a three-dimensional modulation of refractive index 
caused by the non-uniformity of the compositional ratio^ 

wherein the two-photon absorbing polymerizable composition comprises a two-photon 
absorbing compound, a polymerization initiator, a cationic or anionic polymerizable compound 
and a binder, in which the two-photon absorbing polvmerizable composition is capable of 
generating a three-dimensional modulation of refractive index as a result of 
photo-polymerization caused by non-resonant two-photon absorption, and said two-photon 
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absorbing compound is a methine dye, a cvanine dye, a merocvanine dye, an oxonol dye, or a 
phthalocyanine dye . 

27. (previously presented): The two-photon absorbing polymerization method as claimed 
in claim 2, wherein the cyanine dye is represented by the following formula (3), the merocyanine 
dye is represented by formula (4) and the oxonol dye is represented by formula (5): 

Formula (3): 

Ra^— N4=Mai— Ma2:^==C-fMa3==Ma4-) 5-Ma5=C— f Ma6=Ma7^ — =-N — Ra, 

na ka na 

Cly 

Formula (4): 

Ra3— N-(-Ma8=Ma9)-— C=f=Ma,o-Ma,i)====f \ 

na ka ^ga^ 

Cly 

Formula (5): 



Mai2-Mai3)==Mai4 

ka"* \ / 6 

Cly 

wherein Za\, Za2 and Zas each represents an atomic group for forming a 5- or 6- 
membered nitrogen-containing heterocyclic ring, Za4, Zas and Za^ each represents an atomic 
group for forming a 5- or 6-membered ring, Rai, Rai and Ras each independently represents a 
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hydrogen atom, an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, Mai to 
Mai4 each independently represents a methine group which may have a substituent or may form 
a ring together with another methine group, na', na^ and na^ each represents 0 or 1, ka' and ka^ 
each represents an integer of 0 to 3, provided that when ka' is 2 or more, multiple Mass or Ma4S 
may be the same or different and when ka^ is 2 or more, multiple Ma^s or Ma^s may be the 
same or different, ka^ represents an integer of 0 to 8, provided that when ka^ is 2 or more, 
multiple Maios or Maus may be the same or different, CI represents an ion for neutralizing the 
electric charge, and y represents a number necessary for the neutralization of electric charge. 



28. (new): The two photon recording process and reproduction method as claimed in 
claim 20, wherein the cyanine dye is represented by the following formula (3), the merocyanine 
dye is represented by formula (4) and the oxonol dye is represented by formula (5): 

Formula (3): 

Ra^ — N4=Mai— Ma2:^==C--fMa3=Ma4-) — r-Ma5=C— f Mas=Ma7-) — 5-N — Ra, 

ka na 



Formula (4): 



0^ 



Ra3— N-(-Ma8=Ma9) C=(=Maio— Ma^. 

na^ ■ Ka 

Cly 
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Formula (5): 




Cly 

wherein Zai, Za2 and Zaa each represents an atomic group for forming a 5- or 6- 
membered nitrogen-containing heterocyclic ring, Zat, Zas and Zae each represents an atomic 
group for forming a 5- or 6-membered ring, Rai, Ra.2 and Ras each independently represents a 
hydrogen atom, an alkyl group, an alkenyl group, an aryl group or a heterocyclic group, Mai to 
Mai4 each independently represents a methine group which may have a substituent or may form 
a ring together with another methine group, na', na^ and na^ each represents 0 or 1 , ka' and ka^ 
each represents an integer of 0 to 3, provided that when ka' is 2 or more, multiple Mass or Ma4S 
may be the same or different and when ka'' is 2 or more, multiple Mai2S or Ma^s may be the 
same or different, ka^ represents an integer of 0 to 8, provided that when ka^ is 2 or more, 
multiple Maios or Mans may be the same or different, CI represents an ion for neutralizing the 
electric charge, and y represents a number necessary for the neutralization of electric charge. 
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